Background. Our aim was to investigate the pattern of self reported symptoms and utilisation of health care services in Norway.
Introduction
In 1961 White published The Ecology of Medical Care, estimating self-reported illness, injuries and health care behaviour in a population. 1 Presented as cubes, showing the proportion of people using different health care settings in an average month, these patient-centred and population-based estimates have provided a framework for thinking about the organisation and utilisation of health care. Expanded and updated studies with monthly rates for a broad range of health care services were later undertaken in the USA [2] [3] [4] and Asia, 5, 6 but until now not in Europe. Annual rates for health care services utilisation are available in many countries, but seldom studied in relation to monthly rates.
The Norwegian health care system has a high share of public financing and universal health insurance for every citizen. Specialist services, consisting of hospitals and outpatient specialist clinics, are mainly owned by the state and operated by regional health enterprises. Emergency admissions account for more than 60% of all hospitalisations. 7, 8 Access to specialist care is as a rule achieved by referral from general practitioners (GPs) or GP based municipality emergency clinics (the gatekeeper role). Primary health care, including GPs, physiotherapists and chiropractors, is run by the municipalities. The patient-list system was introduced in 2001, offering all residents a GP as their regular doctor. GPs report more competition, greater responsibility and higher expectations from patients in this context, and less consciousness of the gatekeeper role. 9 GP and specialist outpatient visits are co-paid by a small fee by adults, but hospital admissions are free. Dentists and complementary and alternative medical providers (CAM) are usually organized outside the above-mentioned system and most often fully paid by adult patients.
Norway is considered one of the best countries to live in with high scores on population health parameters. 10 Health care services, and GPs in particular, are well regarded in the population. 11 Nevertheless, patient-assessed health services quality scores were only average or less in most areas according to Commonwealth Fund's international comparisons of 11 western countries. 12 The poorest scores were found along the themes general view and quality of health services, medical errors, information sharing, communication, and coordination between different health services. Norway scored better than average on access to a regular doctor and access to out-of-hours service. 12 Despite shortcomings, we would assume that a universal health insurance, an established usual source of care, general practitioners with a good reputation, and a high user-assessed access to a regular doctor would give a high utilisation of GP visits, and a correspondingly low utilisation of inpatient and outpatient specialist care. 4, 13 With data from the comprehensive Tromsø Study we aimed to inves-
Significance for public health
Proper planning and development of health care services is important in any society's effort to prevent and cure disease and promote health. A population-based perspective is mandatory in this endeavour. Data from a large population survey made it possible for us to analyse self-reported symptoms and disease, and self reported utilisation of seven health care services both in primary and secondary care. We found that almost the entire population reported symptoms or health related problems during the previous year. Although 816/1000 visited a general practitioner, 421/1000 received specialist outpatient care and 116/1000 were hospitalised. We suggest that wide use of general practitioners may not necessarily keep patients out of specialist care and hospitals. Our paper should be of interest to public health professionals and policymakers involved in planning and development of health care services. tigate the pattern of health care utilisation among adults aged 30 years and over, focusing on the prevalence of self-reported symptoms and utilisation of health care services, and differences according to age and gender.
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Design and Methods
Tromsø is the largest municipality in Northern Norway, with 65,286 inhabitants (January 2008). The municipality is roughly equivalent to Norway as a whole for key parameters like unemployment, income per capita, proportion of disability pensioners, number of primary care physicians per 10,000 residents, and the proportion living in urban areas. 14 Our data were collected from two questionnaires; the first mailed with the invitation about two weeks ahead of suggested appointment time, and the second handed out at attendance. Both questionnaires and further details about enrolment methods, attendees and non-attendees are available at the Tromsø Study website, 15 and elsewhere. 16 The study includes 16 outcome variables, one for symptoms and seven for utilisation of different health care services in a year, and similar variables for a month. All outcome variables were dichotomous, with yes and no as possible answers. For each health care setting the respondents were asked whether they had used the service the previous year, and if so, how many times. 15 For our purpose, we merged the four specialist outpatient categories (psychologist or psychiatrist, somatic specialist outside hospital, hospital psychiatric outpatient clinic, and hospital somatic outpatient clinic) into one category. We used the reported number of annual visits to estimate the proportion participating in the different types of health care in a month. The value was set to zero if the respondent reported no use during the previous year. Otherwise, missing values were substituted with the average number of visits for each health care service by gender and age group. We then divided the estimated number of annual visits by 12, followed by generating a dichotomous variable for monthly use for each service, based on the assumption that zero indicated no use, and one or more indicated use. Numbers between zero and one were included in a calculation of the sample proportion of monthly use.
Respondents reporting symptoms or health problems, occasional or regular medication, or bad or very bad health were counted as having had symptoms during the given period. The following symptoms, health problems and medications were included in the symptom variable: illness or injury in general, much or very much fear, anxiousness, dizziness, insomnia or depression, inability to wash, dress or perform usual activities, dyspnoea, much more than usual unable to cope with difficulties, memory problems with consequences for daily life, periodic daily cough, headache, nausea, reflux, diarrhoea, constipation, bloating, or musculoskeletal, abdominal or other chronic pain, use of painkillers, antihypertensives, lipid lowering drugs, heart disease medication, diuretics, osteoporosis medication, insulin, diabetes tablets, thyroxin, sleeping pills, tranquilisers, or antidepressants.
Descriptive analysis was performed to describe sample characteristics and to estimate the proportion per 1000 who had symptoms or received health care from different sources in the previous month and year. To permit inferences for the Norwegian population, proportions were adjusted for gender and age in 10 year age groups by the use of weights, equivalent to the method of direct standardization. To illustrate patterns of utilisation, we calculated the ratios of annual/monthly rates for the different health services. A low ratio implies a tendency for repeated visits by each participant. We performed multivariate logistic regression analyses to estimate the likelihood of reporting symptoms or participating in care during a year attributable to the independent variables age and gender. The largest groups were reference categories. All analyses were done in Stata version 12.0. The Tromsø Study and the protocol for this particular project were approved by The Regional Committee of Research Ethics.
Results
Sample characteristics are presented in Table 1 . All together 12,982 persons aged 30-87 years participated, 65.7% of those invited, and 33.8% of the total population in this age group in Tromsø. Compared to men more women participated, and more women lived in lower income and single person households. Those with high education, high middle income, good health, and those living with a spouse made up the largest groups in both genders (Table 1) .
In line with the tradition initiated by White, we used ecology cubes to present the proportion of the population who used the different health services once or more in an average month ( Figure 1 ) and year ( Figure 2 ). Almost the entire population reported symptoms or health problems in a year as well as in a month. The highest annual/monthly rate ratio was found for hospitalisation (8.3 ) and the lowest for physiotherapy (1.5). The ratio was 6.0 for dentist, 4.6 for specialist outpatient clinic, 3.8 for GP and 2.3 for CAM and chiropractor. Table 2 shows how annual symptoms and health care participation rates vary by age for each gender. As a general trend, annual symptoms and disease, use of GP, physiotherapist, specialist outpatient clinic and hospitalisation increased with age, whereas use of chiropractors and CAM decreased with age in both genders. Dentist utilisation peaked in the age group 50-59 years.
In multivariate logistic regressions, men were less likely than women to report symptoms and disease. Similarly, utilisation of health care services was lower among men than women, except for hospital admissions and chiropractors (Table 3) .
Discussion
To the best of our knowledge, our study represents the first attempt to map the ecology of health care, both in the context of a Scandinavian society, as well as in Europe. Nearly the entire study population reported health related problems during the previous month and year, and the vast majority received health care, mostly in primary care services.
Although several studies of health care utilisation have been conducted with partly the same methodology (Table 4) , comparisons are difficult due to sample composition, cross-national differences in organisation, distribution, and access to health care as well as cultural aspects. Nevertheless, our findings are intriguing both in the light of previous studies, and ongoing debates on health care reforms and the interaction between primary and specialist health care services. 11, 17 More respondents reported symptoms or illness during a month and a year than in any other ecology study (Table 4) . This is not likely to reflect a higher morbidity than in other populations, 10 but may be due to sample age and the construction of this variable, focusing a broad
We found a lower monthly rate of visits to physicians who provide services directly to patients each month than in the US, Japan and Hong Kong, despite the higher age in our sample (Table 4) . This is surprising due to the national health insurance coverage and access for all to a primary care doctor, and suggests that good access does not necessarily lead to higher utilisation. The annual rate, however, is relatively high compared to the averages of western countries as reported by the Organisation for Economic Cooperation and Development (OECD). 18 The high annual/monthly rate ratio indicates a wide outreach in the population, but less repeated visits by each individual during the year.
The use of physiotherapy, chiropractors and CAM seem to be roughly in line with other developed countries, 19, 20 which suggests that there is no obvious substitution effect between the different services with direct access.
Monthly specialist outpatient utilisation rates are quite similar to Japan and Hong Kong, but much higher than the US rates (Table 4) . Wide between-country variation has been found for annual rates too, and our rate is a little lower than the OECD averages of western countries. 21 This probably reflects the large variation in specialist outpatient clinics roles in different health care systems. However, as monthly visit rates were found to be low for GPs and high for specialist outpatient clinics compared to other western countries, one might ask whether there is a substitution effect. This could indicate a lower GP awareness of the gatekeeper role. 9 We found the highest monthly hospitalisation rate, twice as high as in the Asian studies (Table 4) . Likewise, the proportion admitted to hospital in a year was well above the average of western OECD countries. 18 Our sample age composition might have contributed, but is unlikely to explain it all. Rates above the OECD average are found by others as well. 22, 23 Hospitalisations are particularly interesting since they are expensive and often represent major events in people's lives. Rates are suggested to vary by access to primary care and continuity of care (inversely), access to hospital care and number of hospital beds (directly), [24] [25] [26] [27] economic conditions in the community 28 and treatment available in outpatient and inpatient care. 29 Studies from the US and England have shown that reductions in hospitalisations are associated with high proportions of primary care physicians relative to specialists. 30, 31 In Norway the proportion of primary care physicians was 29% in 2007, 32 which is considered low. 33 Barbara Starfield has set forth the hypothesis that a qualitatively well functioning primary care system prevents hospital admissions. 34 Under the assumption that Norway has a well-functioning primary care, the combination of a high hospitalisation rate and a high annual rate of GP visits in our study is surprising. However, Norwegian health care services might not be as well-functioning as we like to believe. Despite good access, shortcomings related to lack of communication and coordination between different levels of care has been reported. 12 Our findings do not allow any firm conclusions about the quality of health care services, nor the validity of Starfield's hypothesis. Both may be sensitive to content, organisation and volume of health care services. In addition, it is well documented that health care consumption is supply-sensitive, and that demand both for primary and hospital care is influenced by the current offer. 17, 30, 31 The reform on integrated care in Norway suggests strengthening primary health care by more GPs, aim- Hansen et al. ing among other things at halting the growth in specialist care expenditure. 11 As a single action, this may not necessarily reduce hospitalisations.
The present study has some limitations. Despite a high response rate, our sample may not be entirely representative of the general population. It is well known that women, married/cohabitants, higher socio-economic groups and healthier persons are more likely to participate in population surveys. 35 However, the direction of a possible bias caused by these factors is not obvious, and might vary for different health services. 18 In Tromsø 6, attendees were older, and the proportions of married/cohabitants and women were higher than in nonattendees, 15,16 probably leading to higher estimates of health care utilisation. On the other hand, the potential for recall bias might lead to lower estimates, especially for minor events and distant past. 36 All in all, we do not think that our main conclusions are threatened by these possible biases. Furthermore, the outcome measures were limited to use or not use of health services, and neither the volume of use nor the need for care was measured. Also, the method used does not establish causal relationships. Particular strengths of this study are the large sample size and the comprehensive coverage of symptoms and health problems in the questionnaires.
This study has provided necessary overall information on patterns of health care utilisation across age and gender, by describing both monthly and annual utilisation rates for seven health care services in a Scandinavian context. We have shown that Norway has high rate of inpatient specialist utilisation compared to most other countries, despite a high annual contact rate between GPs and the population. Our data suggests that wide use of GP services may not necessarily keep patients out of specialist care and hospitals. This could have implications for policymakers and public health professionals involved in health care planning and health care reforms. The complex interaction between health care services needs more attention in future research and development of health policy.
